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Large, canopy trees offer a variety of services. As green infrastructure, trees are unmatched for their 

contribution to water quality. Instead trees have been charged with interfering with the ability of utilities to 

provide service for their customers. Unjustifiably blamed for causing inconvenience and disruption trees 

are rarely appreciated for the full extent of the services they provide.  
 

Trees: 

Reduce: Increase: 

Atmospheric carbon  Atmospheric oxygen  

UV rays – about 50% intercepted at the tree 

canopy 

“Islands” of coolness in the heat of the 

summer  

Flash flood runoff Property values ~ by about 15%  

Soil erosion Neighborhood marketability 

Air borne pollutants and particulate matter Clean groundwater  

Traffic noise Habitat and food for animals 

Air conditioning bills ~ up to 50%  Shade on streets and parking lots 

Traffic speeds  

Wind speed – reduces winter heating bills  

Greenhouse gases  

Stormwater pollutants  

Proximate and Downstream Benefits of Trees 

Less well known are trees’ extensive impact on water in their 

environment. In the absence of 

trees: rain falls, hits the ground, 

compacts the soil, is either 

absorbed by the soil (at low rates) 

or enters the nearest stream as 

runoff. The faster the rain falls 

the less time available for the rain 

water to be absorbed into the soil 

resulting in a large proportion of 

rainfall to become runoff. With 

greater runoff volume comes 

increased soil erosion, increased 

pollutants collected from lawn 

chemicals and street toxins. Furthermore the faster the runoff reaches local 

streams the greater the damage to streams; banks, substrate, and water 

Figure 1. Sediment Loads to the 

Chesapeake Bay by Sediment Source 
Quercus rubra  
Fall 2014 
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quality.1,2 Within Maryland, stormwater runoff has subjected the Chesapeake Bay to an overabundance of 

nitrogen, phosphorous, and suspended sediment every year (see Fig. 1 and Table 1) 3. Fundamentally 

damaging, eroding and polluted runoff impacts all forms of life dependent on water from insects to fishes to 

birds to humans.  

 

Table 1. Per year contribution of major Bay pollutants (Nitrogen, Phosphorous, and Sediment) to Bay 

waters reported at three times over 28 years* 

Urban Runoff 1985 2009 2013 

Nitrogen (millions of pounds/ year) 34.24 39.70 40.76 

Phosphorous (millions of pounds/ year) 2.88 3.01 2.81 

Suspended sediment  (millions of pounds/ year) 2,127 2,019 2,034 

*generated from data collected and made public by the Chesapeake Bay Program,staffed by employees from federal and state 

agencies, non-profit organizations, and academic intitutions 

In contrast, rain falling on a forested area is intercepted by canopy trees, drops on understory plants, 

gently hits the layer of leaf litter, is absorbed in the soils or to a lesser degree becomes runoff.  In the 

forested setting stormwater runoff is a much smaller proportion of the entire volume of rainfall than in the 

no-tree setting. Eventually the rainwater reaches the stream via ground channels carrying no street toxins 

or lawn chemicals. 4,5  The Environmental Protection Agency states 

“Nutrient pollution is one of America's most widespread, costly and 

challenging environmental problems, and is caused by excess nitrogen 

and phosphorus in the air and water.”6 

 

As the tallest objects in the environment trees act as the first line of 

defense intercepting all forms of precipitation. Due to fundamental 

misunderstanding of ecological principles trees are not properly valued 

or protected, resulting in a direct threat to water quality and life 

throughout Maryland. Nitrogen and phosphorous pollution coupled 

with suspended sediment accelerate algae growth: destabilizing 

aquatic systems, harming food, habitats, and oxygen levels; 

                                                           
1 Gordon, Nancy D., McMahon, Thomas A., Finlayson, Brian L. Stream Hydrology An Introduction for Ecologists John 

Wiley & Sons, Chichester, 1992. 
2 Dunne, Thomas, Leopold, Luna B. Water in Environmental Planning W.H. Freeman and Company, New York, 1978. 
3 Chesapeake Bay Program. “Reducing Sediment Pollution” Chesapeake Bay Program Restoration. Chesapeake Bay Program. Web. 

November 11, 2014. 
4 Gordon, Nancy D., McMahon, Thomas A., Finlayson, Brian L. Stream Hydrology An Introduction for Ecologists John Wiley & 
Sons, Chichester, 1992. 
5 Dunne, Thomas, Leopold, Luna B. Water in Environmental Planning W.H. Freeman and Company, New York, 1978. 
6United States Environmental Protection Agency. "The Problem” EPA Nutrient Pollution EPA March 16, 2014. Accessed November 
11, 2014.  

Stormwater Runoff - Minnehaha 

Branch Fall 2014 
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threatening the lives of submerged organisms.7  Algae and bacteria release toxins. With elevated growth 

rates, elevated toxin levels are a threat to human health and life. Suspended sediment and the suspended 

algae serve to block sunlight from penetrating deeper waters even coating the leaves of submerged aquatic 

vegetation (SAV) - interfering with the ability of 

plants to photosynthesis, interfering with oxygen 

levels in benthic areas. The end result: animals able 

to move (fish and crabs) leave and others (worms, 

clams, other benthic organisms) die.8  These 

impacts can be mitigated by existing and future 

tress. Every tree makes a substantial difference to 

water quality and overall Bay health. Together a 

group of trees makes an impact unmatched by other 

environmental mitigation projects.   

 

The real environmental contributions made by trees can 

be modeled per tree or even per cluster of trees. Using 

common Maryland tree species, a cluster of canopied trees clearly offers more benefits than other tree 

combinations (Figs. 2 and 3).  

Although all tree benefits are well worth 

encouraging, modeling tree impact on 

stormwater-runoff reveals a particular value of 

trees unmatched by any other environmental 

mitigation effort (Fig.4).  As individuals, large 

trees make a greater contribution to reducing 

                                                           
7 United States Environmental Protection Agency. “Chesapeake Bay” EPA Nutrient Policy and Data, June 17, 2014. Accessed 
November 11, 2014. 
8 Maryland Department of Natural Resources. “Tidal Water and Habitat Quality Monitoring” Chesapeake Bay Streams Coastal Bay 
Watersheds. MD DNR Accessed November 11, 2014 

Figure 2: Three Street Types  

 

Canopied – many trees, various sizes, various ages 

Decorative – much less variation, flowering plants and small trees 

Manicured – less variation in tree size, small trees and shrubs  
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Figure 3: Differences Between Typical 
Streetscapes over Time
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Leaf Surface Area Increase (ft²)
Conserved Electricity Use (kW)
CO2 Sequestered and Avoided (lbs)

 -

 20,000

 40,000

 60,000

 80,000

 100,000

G
al

lo
n

s 
o

f 
W

at
er

 p
e

r 
Y

ea
r

Trees

Figure 4: Intercepted Runoff by Species and 
Combination of Species
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stormwater runoff. Older, canopy trees offer runoff reductions unequalled by younger or smaller tree 

species.  A 120 year old dogwood 

(Cornus floridia) could not 

decrease runoff to the degree of 

an equally old canopy tree (Fig. 

5). Efforts to protect and 

encourage the preservation of 

healthy, canopy trees will 

make a greater contribution 

to our environment than any 

other action currently 

available. 

 

Additionally, trees have a high 

value in real dollars. Based on 

size, species, health, structure, 

and placement a dollar value can 

be calculated. A healthy 

Liriodendron tulipifera (tulip 

poplar) at 100 years of age would appraise at around $40,000; a Quercus palustris (pin oak) would be 

closer to $60,000. Each of these examples intercept 13,000 gallons of runoff and remove more than 800 

pounds of atmospheric carbon per year.  

Misrepresenting Tree Hazard 

 Utility corporations might disagree with protection of trees. Utilities should be obligated to maintain trees 

after making unsubstantiated claims that trees impeded utility service.  The 

Washington Post reported: William M. Gausman, senior vice president for 

strategic initiatives for Pepco Holdings representing Pepco, a power company 

serving parts of Maryland, cited trees as the causing the largest number of 

outages. “In official filings in the District, Pepco has told regulators that its 

service area includes the "fourth most dense tree canopy in America." And in 

Maryland, it told regulators that Washington is "the fourth highest ranked 

major metropolitan city in tree cover." It is an assertion Pepco executives 

have made time and again. A Pepco chart attributes the information used in 

the ranking to studies by the U.S. Forest Service.”9 

 

 

                                                           
9 Washington Post Washington Post analysis: Why Pepco can't keep the lights on By Joe Stephens and Mary Pat Flaherty December 5, 

2010;12:38 AM 
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6  T r e e  S p e c i e s   
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Pin Oak (Quercus palustris) Tulip (Liriodendron tulipifera)

Utility company removing 
a healthy, young 
Platanus occidentalis 
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In reviewing such claims major flaws and inaccuracies were revealed:  

1. A 2009 tree study by the University of Vermont, which federal officials described as the most 

comprehensive to date, concluded that Washington's canopy was similar to that of other 

metropolitan areas, and that it was sparser than those in many small cities and suburban 

communities. 

˃ The figures quoted in Pepco's chart do not match those in the most recent Forest Service 

studies.  Pepco's figures draw on studies of the District only and not the Maryland suburbs 

where Pepco has the most outages. 

˃ In cities with a denser tree canopy than the District local electric companies have 

outperformed Pepco in daily reliability. In Pepco's ranking, the major cities listed as having 

the densest tree cover are Charlotte, Atlanta and Portland, Ore. Data from power companies 

in those cities show that they outperform Pepco in frequency and duration of day-to-day 

sustained outages. 

2. The author of the University of Vermont’s report, geospatial analyst Jarlath O'Neil-Dunne, 

questioned linking canopies to power disruptions. "I can't think of a direct correlation," he said. 

"Vermont is 80 percent forested. If trees were the cause of power outages, we would have no 

power here. And we seem to do pretty well." 

˃ Pepco's internal records show that in 2009 the company's workers identified equipment 

failures as the most common cause of outages, accounting for 44 percent.  

˃ A decade ago, Pepco identified its worst 13 feeder lines in the state. Ten of those still need to 

be improved. 

˃ The company blamed trees for just 24 percent of outages, a five-point drop from 2008.  

˃ Pepco did not discuss the ranking with the Forest Service or any other public agency and 

did not try to independently confirm its conclusions.  Gausman said. "It was all just done 

through an Internet search." 

3. In 2009, the D.C. People's Counsel hired independent consultants to examine Pepco, resulting in a 

scathing report. The consultants found obtaining information from Pepco was "extremely difficult." 

Pepco executives delayed, made minimal disclosures and, when they did respond, did so "never in a 

clear or transparent manner”. 

˃ The consultants said they found numerous discrepancies in Pepco's data, indicating that 

something was "seriously awry" and that the company's dismal reliability record could 

actually be understating the extent of problems. 

˃ Forester Mike Galvin of the nonprofit group Casey Trees charged that Pepco has turned 

vegetation into a convenient villain. "It's a lot easier and cheaper to say trees are bad" than 

to upgrade equipment, he said. 

 

Contraindicated Procedures 

Current utility standards allow stable, mature, healthy trees to be removed or pruned. Removal ensures 

total loss of environmental mitigation by those trees. Since utilities are not pruning trees for health and 

safety but convenience the environmental services offered by pruned tree is considerably reduced as is the 

tree’s lifespan. Commonplace are examples of utility pruning using techniques contraindicated for tree 
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stability, health, or longevity.10 Common along power line routes, 

poorly pruned trees have weakened resistance to environmental, to 

disease, and are structurally destabilized through unacceptable 

practices.   

 

Isolated trees are at greater risk for toppling due to wind damage. 

Structural destabilization such as removing all branches from one 

side places unusual, unnecessary strain on trees increasing the 

likelihood of failure; failure placing homes, humans, and 

roadways in more danger than sound trees. Care strategies supporting tree structure and healthful 

function are created, tested, and shared through professional arborist organizations such as the 

International Society of Arboriculture. Standards for tree care are accessible, readily available by all utility 

company and crews; they should be the standard for all of the state.  

 

Conclusion 

The ability to prevent arbitrary removal of trees is clearly in the best interest of Maryland residents. 

Citizens deserve legislation promoting protection of an unmatched green-resource, valuable in terms of 

actual dollars and in terms of environmental contribution. Certainly utilities should be granted access to 

their lines but Maryland should have the final say, on behalf of its citizens, over which trees should be 

removed, how they should be removed, and under what circumstances. Removal and pruning to 

enhance safety, value, health, and function is asking very little.   

 

                                                           
10 "Why Topping Hurts Trees." Trees Are Good: International Society of Arboriculture. January 1, 2011. Accessed 
March 2, 2015. http://www.treesaregood.com/treecare/resources/WhyToppingHurts.pdf. 

Utility Pruned Tree – 

destabilizing weight increasing 

chances tree will fall in direction 

of homes 

V-Out Cut – Creates 

destabilized structure  

Topping – Universally 

disapproved this technique 

facilitates tree rot  


